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Improvements in or rdating to Printed Circuits. 
COMPLETE SPECHaCATION 



We, Blauponkt-werke Gesellscimft 
Mn Beschraenkter Haftong, a German 
company, of 200. Hildesheimer Waldstrasse, 
Hildesheim, Gennaay, do hereby dedaie the 
5 invention, for whidi we pray that a patent 
may be granted to us, and the method by 
which it is- to be performed, to be particularly 
described in and by the following statement: 
The present invention concerns the naanu- 

10 facture of printed circuits of the type consist- 
ing of a base on which separate parts and 
connecting leads are provided. 

There are a nmnber of different methods 
for manufacturing so-called printed, circuits. 

15 The methods which, have hitherto been used 
in the art are based on the common idea of 
firet manufacturing, by an appropriate 
method, metallically-eonnected and electri- 
cally-condueting connecting paths between 

20 the points of a circuit. After cjrciut com.- 
ponents have been mounted in ho^ on the 
base plate, soldering or dip soldering, which 
merely fulfils the purpose o£ attaching these, 
parts to the conducting connections already 

25 appiKd. to the base, ii ef^ted. 

The ppnicpal methods hitherto employed 
for maldng printed circuits ace: 

1. The vapour deposition of conducting 
lines in a high vacuum on oil insulating base 

30 with subsequent galvanic reinforcement. 

2. The etching out of the conducting 
paths on insulating material pasted^ over with 
copper foiL 

3. The application of previoudy stamped- 
35 out metal conducting, paths. 

4. The powder method, in which a not 
quite fully set hard paper, evenly coated with 
powdered silv^, is pressed with a heated 
stamp havmg. the form, of the conductor pat- 
tern, thus producing at the places heated 
under pressure an adhering conducting and 
solderable silver path. 

5. The various chemical and physical 
methods of making insulating material con- 
ductive either over the entire surface or only 
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a ckcuit outlme for subsequent copper plat- 
ing by galvanic methods. 

AH these methods require a large number 
of operations and are therefore expensive. 
Special presses are necessary for the pressing 50 
and powder methods referred to in 3 and 4. 
The etching method involves expensive con- 
sumption of material. 

The method proposed in accordance with 
the invention is distinguished from these by 
extremely simple operations and. i& therefore 
particularly suitable for mass production. 

Accordmg to the present invention there is 
provided, a method of making a printed 
circuit which compnses applying metal 
particles to an. insulating, base plate so that 
they adhere thereto in a substantially electri- 
cally-discontinuous circuit conductor outline, 
positioning components appropriately on said 
base plate and thereafter simultaneously 65 
forming electrically-continuous conductors in 
c onf or mi ty with said xiutline and securing the 
components to the conductors by dip 
soTderfng. 

The simplest method proposed by the 
invention is as follows: 
Example L 

The. desired circuft outline is first applied 
in a. suitable forrn^ using a liquid synfiietic 
resin orta hacdpaper board intended to form 
a ptmted curcuit base plate. The resin may 
be applied by a brush through a stencil or 
sprayed on through, a stenal, printed on. 
applied by of&etor sieve printing methods, or 
in any other manner. A meM powdesr — 
which ma-y be slightly silver-plated or tin- 
plated to prevent oxidation: — ^is dusted' on this 
adhesive- coating, of liquid synthetic resin. 
This metal powder remains aiSiering only to 
the sticky synthetic resin layer, and after the 85 
excess is shaken off, an image remains of the 
appcG^ate drcuiL in tihe form. oC an 
electrically-tCseontinuous powdecy coating. 
The parts produced in this manner such as 
lead connections, condenser electrodes, coils. 90 
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which are formed as spirals, are then brought 
to the temperatuie necessary for setting the 
synthetic resin layer, the individual grains of 
the powder layer thus receiving their neces- 
5 sary firmness of attachment. It is completely 
unnecessary that the dusted-on metal powder 
should already itself have an electric con- 
ductivity over the initially formed circuit out- 
line after the settiug of the synthetic resin 

10 pattern. Desired components are then appro- 
priately positioned on the circuit panel pro- 
duced in this manner and the panel is now 
immersed in a liquid solder bath whereby 
the metal pow'der firmly connected by the 

15 synthetic resin layer is given a continuous 
solder coating by dip soldering, this solder 
coating providing the electric continuity of 
the conducting path. 
The solder coating adheres firmly to the 

20 outside of the metal powder layer which acts 
as an adhesion layer and in this case does 
not need to have any electric conductivxty. 
The solder coating adheres more firmly, for 
example, to the base than is the case vsdth 

25 the method of etchuig out ths cocd'xcjting 
paths on insulating material pasted with 
copper foiL 

Simultaneously tho arcmt components 
such IS resistances, condensers aiid the like 

30 with their connecting wrires ttrragLi. h'jles 
provided m the base plate axe twnuecied into 
ti?.e circuiL The method of the invention 
therefore has the ad'\'i?.rtag« that ody one 
oDsratiou of dip snlderiTig is ^lecessary to pro- 

35 vide a solder coating th"? metal powde>: 
frmly corjiected with the synthetic n^dn. 
layer and to ccaisct the. attecherJ com- 
ponents. 

In the soldering, each individual partide 
40 of the metal powder coating is simultaneously 
connected with its neighbour v/ith the forma- 
^on of i smooth cohsrEEt solder coating. 
Ttiiji tiu layer which is appli&i by dip solder- 
ing then represents the nnneat paths firmly 
45 acSierjng to the base 'dl insnlatiing material 
for the printed circuit, and the connecting 
wires of the attJiched components are, at the 
same time, firmly connected to the paths by 
dip tinning. 

50 A considerable sc^vittg ia aists is achievf^i 
relative to isrior ait, since no spedal 
machinery is requited for saanuf actiire, nor 
any costly consvanption of jiietal involved fis 
with the etching process, for example. .All the 

55 conditions of mass prcduntion are_ given, 
since the individual steps are &e. simplest 
possible. 
Example 2. 
Metal powder is strewn on a tard paper 

60 plate provided with a dried Han coadng of 



synthetic resin. The plate is then passed 
between two rollers for example, of which 
the upper carries a reproduction of the con- 
ducting network and is heated. As the plate 
passes through the rollers, the synthetic resin 65 
coating is softened only in areas correspond- 
ing to the desired circuit outline. The metal 
powder w^hich has been strewn on adherer, to 
these places and unites with the synthetic 
resin layer. The rest of the metal powder is 70 
removed, the synthetic resin is hardened and 
the plate which has been treated in this 
manner, after positioning desired circuit com- 
ponents thereon, is dipped into a solder bath 
in order to apply an electrically-continuous 75 
coherent solder coating over the circuit out- 
line and to secure the components in position. 
WHAT WE CLAIM IS: 

1. A method o?. making a printed circuit 
which comprises applying metal particles to go 
an insulating basa plate so that tiiey adhere 
^isreto ia a substantially electrically-discon- 
tinuous circuit conductor outline, positioning 
components appropriately on said base plate 

a xJ thereafter simultaneously forming electri- 85 
cally-continuous conductors in conformity 
-flith said outline and securing the com- 
ponents tt> the conductors by dip soldering. 

2. A method as claimed in C-'iaim 1 
wittrein the base plate is of haid paper. 90 

Z. A method as claimed in claim 1 or 2 
whereiii the electrically-discontinuous circuit 
oatiine is formed by applying a liqiild syn- 
theiic resin to the base plate in conformity 
•A'itli the desired outline, dusting metal 95 
pov/der onto the resin, aud thereafter harden- 
ing the rssin. 

~4. A Hietliod as claimed in claim 1 or 2 
wherein the electrically-discontinuous circuii 
outline is formed by strewing metal powdei 100 
onto a base plate provided with a dried Shin 
coating of synthetic resin, passing the plate 
between tollers one of which is Iieated and 
carries a reproduction of fiae desired circuit 
oudine so that the powdered synthetic resin 105 
coating is engaged by the heated roUer. and 
hardening the synthetic resia coating. 

5. A method of niakiug a printed circuit 
substastiaBy as nereinbefore described in 
Example 1 or Example 2. 110 

6. A printed circuit made by the metliod 
of any one of the preceding claims. 
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